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"!* {y}, *&17 y : y ∈ {y}.  *&( S **! 7* P(S) 6 *2
*& #>$ S; P ′(S) = P(S) \ {∅} #0  & = G * * *!/$ !
(*"* 7 X  *& Y   X|Y = {X ∩ Y : X ∈ X} ∈ P ′
(P(Y )) 
! X  Y. ! A  B G ( *&, * 30 BA *%*03 (* *&*
6 **%&7 0 A  B #03 **%&7 h ∈ BA *%*03  **; h(a) ∈ B,
" a ∈ A). . g ∈ BA  C ∈ P ′(A)   (g|C) = (g(x))
x∈C∈ BC  (& g 
*&* C.
F0 R *%*03 1(/ (/, N

= {1; 2; . . .}, No = {0} ∪ N; *!"
1, k

= {s ∈ N | s  k}  k ∈ N  −−−→m,∞ = {s ∈ No | m  s}  m ∈ No. .*!", 3*
9! No  !/ *&,  ! )6 *& S  k ∈ N *!0( %*!
 ** *%*03 Sk * S1,k, *!(3 *&* 6 )*&7  S I!J k.
.*!*!*  S G ( 9! SN  *!)* * # )3 S *& *!0*
7*$ ! Ξ G *&*, (Σk)k∈N ∈ P(Ξ)N  Σ ∈ P(Ξ), *, )) *%3*,







& (Σj+1 ⊂ Σj ∀ j ∈ N)
)
.
 *&( E  7( E ∈ P(P(E)) **! σ2!"%( σoE(E) > E, **&(/
7* E ; (E, σoE(E))  * 0* ** #.$ ! X G *&2
*, X ∈ P ′(P(X))  Y ∈ σoX(X ), * σoY (X|Y ) = σoX(X )|Y = {L ∈ σoX(X ) | L ⊂ Y }. &*7
σ2!"% S > *& S **! #(*$ *&* (σ − add)+[S] 6 12
*036 #>0$ * !6 3*26   S; ! μ ∈ (σ − add)+[S],
* (S,S, μ) G **  *7 ! (X, τ), X = ∅,  **!*"3)* **
#.$, * 30 (τ − comp)[X] *%*03 7* 6 (6 )*)6  (X, τ) > X.
. k ∈ N *1 Rk *%3*7 **!*"7 τ (k)
R
*)***7 6**
 ( ")*+ $%%&
/(  !7? )( *&(*) T

= [to, ϑo], " to ∈ R  ϑo ∈]to,∞[;  2
* *&()   *&()6  [t, ϑo], t ∈ T,  () **
)*!)*2(!*7 
x˙ = f(t, x, u, v), u ∈ P, v ∈ Q, #	$
 n2* 0** * Rn, " n ∈ N. .*!", 3* P ∈ (τ (p)
R
− comp)[Rp]
 Q ∈ (τ (q)
R
− comp)[Rq], " p ∈ N  q ∈ N; ( f : T × Rn × P × Q −→ Rn  2
 * **)(* 6 )*2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2
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/17  "*) II. 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36 *2
"6 (!7 "*)* I  II *!0( %*!) ()  * 03  P  Q
***  *!  * ! * *&() [t, ϑo], " t ∈ T  5%*%1
*" (! *!   %*!)6 , **(/16 *02
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0 !0(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& M ∈ P(T ×Rn)  N ∈ P(T ×Rn), *!(3 +	, -  %!&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6 (!*6  f)
N *() 0%  (( (6 0H/)6 *& (?*7 0?* 03
%!&  ()!*, * 0 )**6, 0*  037 "*) I, (  ..
 6  .. *& % *! 9)! " "*) I, 0?/1
03( %!&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 C3  *  .,  ** )***"* !0( *!*!*  72
 > N, ! )***7 *   ..    )**  0*
 .. * M  N, )& !)   .
<& (1*  ?7 * *%36 (!7  9*7 0
 (&  "3)6 , ! 3"* 3! (!* * )**6 *%*032
6; ! t ∈ T, * ( )*) [t, ϑo], Zt = [t, ϑo]×Q  Ωt = [t, ϑo]× P ×Q *1
σ2!"% 6 %*!)6 >8 (*( #%*!)$ σ2!"% *%*03 30 Tt,Dt
 Ct *** . 9*
(Γ× P ×Q ∈ Ct ∀Γ ∈ Tt)&
(
D×P = {(t, u, v) ∈ Ωt| (t, v) ∈ D} ∈ Ct ∀D ∈ Dt
)
.




= Dt|[t,θ[×Q = {D ∈ Dt|D ⊂ [t, θ[×Q}  C(θ)t

= Ct|[t,θ[×P×Q = {C ∈ Ct|C ⊂ [t, θ[×P ×Q}. F0 λ
*%*03 (&  K%"  Tto . .*!"  t ∈ T, 3*
Ht = {η ∈ (σ − add)+[Ct]
∣∣ η(Γ× P ×Q) = λ(Γ) ∀Γ ∈ Tt},
Et = {ν ∈ (σ − add)+[Dt]
∣∣ ν(Γ×Q) = λ(Γ) ∀Γ ∈ Tt};
 0 Et !/ !*" %*!)6 () 7 v(·) ∈ Q[t,ϑo],   0 Ht G !*" (
u(·), v(·)), " u(·) ∈ P [t,ϑo]  v(·) ∈ Q[t,ϑo] ( %*!) ()  ! ) *( & ν ∈ Et,
*  0 Πt(ν)

= {η ∈ Ht| η(D×P ) = ν(D) ∀D ∈ Dt} !/ !*" 
(
u(·), v(·))
*%36 %*!)6 *"6 (!7, " v(·) )**; v(·) = v¯(·). ! t ∈ T

















) ∀ t ∈ [t∗, ϑo]} #$
 #*%*%1$ "! **), *3/1 !( (t∗, x∗, η). .*(!( **2
9!* #$ ! )&*"* )*"* !; /(  !7?  t∗ ∈ T, x∗ ∈ Rn
 η ∈ Ht∗  * Φ(t∗, x∗, η) = {ϕ(·, t∗, x∗, η)}, " ϕ(·, t∗, x∗, η) =
(
ϕ(t, t∗, x∗, η)
)
t∈[t∗,ϑo]∈
∈ Cn([t∗, ϑo]). * (!* #*%*%1*7 *$ **( +@- .*!", 3*
‖ · ‖ G )!* *  Rn, *(!(  !7? !(/1 (!* **7
*"3*  *, ∀ a ∈ [0,∞[ ∃ b ∈ [0,∞[:
ϕ(ξ, t, x, η) ∈ Bn(b) ∀ t ∈ T ∀x ∈ Bn(a) ∀ η ∈ Ht ∀ ξ ∈ [t, ϑo] #@$
" Bn(c)

= {x ∈ Rn∣∣ ‖x‖  c} ∀ c ∈ [0,∞[. *( (!* *"!(/  +@-




.*3), 3*  t ∈ T *& Ht  Et ∗2!%* )*)8 )* *"*,  ν ∈ Et
*&* Πt(ν) )& ∗2!%* )*)* L*
(x, η) −→ ϕ(·, t, x, η) : Rn ×Ht −→ Cn([t, ϑo]) #A$
8  9* Cn([t, ϑo]) *1 **7 **7 6**
 , - % - . %//. -.0#'
C *0 T × Rn  )3 * *0 7 F0 T *%*03
*%3(/ **!*"/ *)***7 6**  T ×Rn, *!(3,  3*, 0(*
.
(T × Rn,T ); #@	$
30 F *%*03 7* 6 > T × Rn, 0)(6  . #@	$, *  7* 6
> T × Rn, 0)(6  *%3* I*)***J ! C0(, T **&
)*7 ρ !(/1"* ;(
(t1, x1), (t2, x2)
) −→ sup({|t1 − t2|; ‖x1 − x2‖}): (T ×Rn)× (T × Rn) −→ [0,∞[. #@$
.*!" τ∂

= P(T ), *!(3   (T, τ∂) )* +	, 		D- ., *! 3"* *12
 T × Rn *7 **!*"7 τ∂ ⊗ τ (n)R *0 . (T, τ∂)  (Rn, τ (n)R ). .*!(3
0(* . (
T × Rn, τ∂ ⊗ τ (n)R
)
#@@$
#τ∂ **& )*7 )*7 +	, A	A-,  τ
(n)
R
G *%3*7 )!**7 )*7$
=7* F 6 > T × Rn, 0)(6  . #@@$, *() ** *  6
37; *!", 3* F  7* 6 > Rn, 0)(6  (Rn, τ
(n)
R
),  H〈t〉 = {x ∈
∈ Rn| (t, x) ∈ H} ∀H ∈ P(T × Rn) ∀ t ∈ T, *!(3 *3* *
F = {F ∈ P(T × Rn)|F 〈t〉 ∈ F ∀ t ∈ T}.
M*, 3* T ⊂ τ∂ ⊗ τ (n)R  F ⊂ F.  **6 )*() 6  )3  !*"* #*&$
%(, )) !*, *!0* *&* 0 F ,   )3 *&, *!/1"*
45, G *&* 0 F. 5)*  ** & *! %( *() 
*0*!6 > T × Rn.
! M ∈ P(T × Rn), * *! ** *"*"* *"!*1 #5..$ A[M ] :






(t, x) ∈ S| ∀ ν ∈ Et ∃ η ∈ Πt(ν) ∃ϑ ∈ [t, ϑo] :((
ϑ,ϕ(ϑ, t, x, η)
)∈ M) & ((ξ, ϕ(ξ, t, x, η))∈ S ∀ ξ ∈ [t, ϑ[)} ∀S ∈ P(T × Rn); #@A$
*, 3*M∩H ⊂ A[M ](H)  H ∈ P(T×Rn). * *"*, ∀M1 ∈ P(T×Rn) ∀S1 ∈ P(T×Rn)
∀M2 ∈ P(T × Rn) ∀S2 ∈ P(T × Rn)(
(M1 ⊂ M2) & (S1 ⊂ S2)
)
=⇒ (A[M1](S1) ⊂ A[M2](S2)). #@$
5, )* , 3* # #@A$$  M ∈ P(T × Rn)  S ∈ P(T × Rn)(
(M = ∅) ∨ (S = ∅))=⇒ (A[M ](S) = ∅). #@
$
 0+ ,   M ∈ F ,  	
 F  
 

A[M ] : A[M ](F ) ∈ F ∀F ∈ F.




*)0!* *!0( *7* * **%& #A$  ∗2!%(/ )*)2
* *& Πt(ν)  t ∈ T  ν ∈ Et.









 M ∈ F  F ∈ F  (A[Mi](Fi))i∈N↓ A[M ](F ).
. *)0!, ( * *7 * **%& #A$  ∗2!%*7
)*)* Πt(ν), " t ∈ T  ν ∈ Et, *!0( #@$
 1  %2%' - 2* %
<* !(/1 **3*  ** *"!?; ! H G (* *&*
 h ∈ HH , * (hk)k∈No : No −→ HH *! (!*(
ho(x)







= h ◦ hk ∀ k ∈ No
)
.
* *"!? %(  ) 5..;  M ∈ P(T × Rn) *! **
A[M ]k, k ∈ No, 7(/1 )&7  P(T×Rn). = (3* 9*"* *!" M ∈ P(T×Rn),
N ∈ P(T ×Rn)  k ∈ No, 3* Wk(M,N) = A[M ]k(N); *!(3 *"
(Wo(M,N) = N) &
(
Wr+1(M,N) = A[M ]
(
Wr(M,N)
) ∀ r ∈ No). #A	$
C0(, Wk(M,N) ∈ P(T × Rn) ∀ k ∈ No. <(  #A	$   * 











k∈N↓ W (M,N). 0 #@$ !")* !(, 3*  M1 ∈ P(T ×Rn),
M2 ∈ P(T × Rn), N1 ∈ P(T × Rn)  N2 ∈ P(T × Rn)(
(M1 ⊂ M2) & (N1 ⊂ N2)
)
=⇒ (W (M1, N1) ⊂ W (M2, N2)). #A@$
K")*  )& # #@
$, #A	$, #A$$, 3* ∀M ∈ P(T × Rn) ∀N ∈ P(T × Rn) ((M =
= ∅) ∨ (N = ∅)=⇒ (W (M,N) = ∅).
 0+ 1   M ∈ P(T ×Rn), N ∈ P(T ×Rn)  H ∈ P(N),   

(
H = A[M ](H)
)
=⇒ (H ⊂ W (M,N)).
 * )  0    !     * 4)( M,N  H  **  (!* !*&
.(  *!) *)0*7 !)  . 9* # #A	$$ H ⊂ Wo(M,N). .(
**%1 m ∈ No )**, 3* H ⊂ Wm(M,N). = (3* #@$ *!(3, 3* H = A[M ](H) ⊂
⊂ A[M ](Wm(M,N))= Wm+1(M,N). ), (H ⊂ Wm(M,N))=⇒ (H ⊂ Wm+1(M,N)). .*)*!2
)( %* m ∈ No %! *0*!, * ()  (*!*, 3* H ⊂ Wk(M,N) ∀ k ∈ No.
= (3* #A$ *!(3, 3* H ⊂ W (M,N), 3  0? *)0!* 
0 !*& @	 (& * ()  *!(3, 3*
Wk(M,N) ∈ F ∀M ∈ F ∀N ∈ F. #AA$
 */ *3, 0 #A$  #AA$ !( * *7 0)(6 *&, 3*
W (M,N) ∈ F ∀M ∈ F ∀N ∈ F. #A$
D




 0+ 1(   M ∈ F  N ∈ F,  W (M,N) = A[M ](W (M,N)).





k∈N ) W (M,N).
= (3* !*&7 A	  A *!(3, 3* !
 /% 1   M ∈ F  N ∈ F,  W (M,N)  	  
 
   
 	
!
{H ∈ P(N)|H = A[M ](H)}  {F ∈ F| (F ⊂ N)& (F = A[M ](F ))}
< ** !*& @  #A	$ (& * ()  (!, 3* ∀ (Mi)i∈N ∈















 */ *3, 0 #A$  #A
$ ) !(/1
 /% 1(   (Mi)i∈N ∈ FN (Ni)i∈N ∈ FN M ∈ P(T×Rn) N ∈ P(T×Rn) 
(
(Mi)i∈N ↓




0 * A !(,  3*, 3* **%&
(M,N) −→ W (M,N) : F × F −→ F #AD$
*%! **%0*7 ) !*7 */ 6( #**!* ****7 6*2
* *&$  * & , )) *)0  +		, 0! 
-, *7 2
*/ #& ) !*7$ 0* #AD$  *%!8 9* )  6 !(3,
)*"  * 6** *& ( I07*J )( N(*
 3  - ) %)4 % % )05 - % % - . %//.
-.0#'
 *1 " )( M ∈ F  N ∈ F \ {∅}.  ) (ρ |N ×N), !/1
(&  N ) ρ #@$, **& **!*"/ T |N = {N ∩G : G ∈ T }, !0(/1(/
  (N,T |N ) *** . #@	$ L )&, 3* F|N = {N ∩ F : F ∈ F} 
7* 6 0)(6  . (N,T |N ) > N.





 A[M ] : A[M ](F ) ∈ F|N ∀F ∈ F|N .
*)0!* *"* !*& # )& +		, !*& A-$, *!0(/1 2
* ** #A$  ∗2!%(/ )*)* *& Πt(ν), t ∈ T, ν ∈ Et, *(2
 * **%& *%H  )3 *3*"* ! * # #A	$$, 3*
Wk(M,N) ∈ F|N ∀ k ∈ No.  */ *3, 9* *03 # #A$$, 3* ! !2
(/1
 /% 3 $
 W (M,N)  
 %& (N,T |N ) : W (M,N) ∈ F|N .
) *%0*,  .. W (M,N) 0)(*  . #@	$ I** *!)*J, )*!)*
0)(* # (*(* . #@	$$ *&* N, *!/1 45 *7 02
3 (!
%/&% 3 .( * )*  *1"* " N ∈ F\{∅}. ), * !(2
37, )*" (* *&* N 0)(*  . (3.1) *" F|N ⊂ F . .*9*(,  3*,
, 3* Wk(M,N) ∈ F ∀ k ∈ No. 0 * 5.1 !(, 3* W (M,N) ∈ F , 3* *"!(
 *!*& +	, -, 0  !*7 << *)*"*,  =(%%*




 6  ! )7)% "0$) 8 %./ /+) -$2.
-.0#'4 
 *1 "  * ***? "*  .., *3/16 0!32
 03 *, !/16 > T ×Rn. . 9* (3 #A@$ C3 *7
*% ****6 * )6 %!0* !* * )**6 *%*036, 06  2
3) ** (T × Rn, ρ) # #@$$
! H ∈ P ′(T×Rn)  z ∈ T×Rn, * 30 ρ(z;H) *%*03 *%3* * * *3)




ρ(z, h) : h ∈ H})∈ [0,∞[.  )3 H *& *!0*
*&* 0 F \ {∅}, 3* **3* ! 6 ?6  !78
So(F, ε)

= {z ∈ T × Rn| ρ(z;F )  ε} ∈ F \ {∅} ∀F ∈ F \ {∅} ∀ ε ∈ [0,∞[.
* *"*,  F ∈ F \ {∅} *!", 3* K[F ] = {K ∈ (T − comp)[T × Rn] |K ∩ F = ∅}
5, 3*  F ∈ F \{∅}  K ∈ K[F ] * K∩ F ∈ F \{∅}. = (3* 03 	
 ! M ∈ F  N ∈ F * *7* W (M,N) = ∅, 3* W (M,N) ∈ F \ {∅}  K∩
∩W (M,N) ∈ F \{∅} ∀K ∈ K[W (M,N)] .*9*(  ε ∈ [0,∞[ *!* *&* So
(
K∩
∩W (M,N), ε)∈ F \ {∅}.
4)( * )*  *1"* " *& M ∈ F \ {∅}  N ∈ F \ {∅}, !
)**6 W (M,N) = ∅. *", )) (& *3!*, W (M,N) ∈ F \ {∅}  K[W (M,N)] = ∅.
=!* !(/1
 0+ 6   K ∈ K[W (M,N)]  ε ∈]0,∞[, 
∃ δ ∈]0,∞[ ∀ M˜ ∈ F ∀ N˜ ∈ F
((














 * )  0    !     * 4)( K  ε  **  (!* .*)&, 3*
* #















\ So (K ∩ W (M,N), ε) = ∅ ∀ k ∈ N.
*!0( )*( %*, *!(3, 3* ! )***7 *!*!*
k −→ (t(k), x(k)) : N −→ K #
$
 * *7*














\ So (K ∩ W (M,N), ε) ∀ j ∈ N. #
@$










" (t∗, x∗) ∈ K. *" # #
@$$   *3*/, 3*




























k∈N↓ N. *",  !( #
$  * A,
(t∗, x∗) ∈ K ∩ W (M,N). #

$
   # #
@$$ ε < ρ
(
(t(j), x(j));K∩W (M,N)) ∀ j ∈ N. *" 0 #
A$ 0!) 2
* ε  ρ
(
(t∗, x∗);K ∩ W (M,N)
)
,  **( #

$ *0*&* .**3 *)0,
3*  * !  * #
	$ 
0 #A@$  !*& 
	 )




 /% 6   K ∈ K[W (M,N)]  ε ∈]0,∞[, 
∃ δ ∈]0,∞[ ∀ M˜ ∈ F ∀ N˜ ∈ F
((









K ∩ W (M,N) ⊂ K ∩ W (M˜, N˜) ⊂ So (K ∩ W (M,N), ε)
)
.
.*! * 6)0( * 0*
(M˜ , N˜) −→ W (M˜, N˜ ) : F × F −→ F
 I*3)J (M,N)  *"** ? *78  *!(3! )**7 !*" 2
* 6( =**% I(3J  .., 7  !*& 
	  * 
	, !
**3*   0  #@$; ! !*"3 *  * *0*&*2
 ! 3!6 *0 7 0 )*)
 9  ! )7)% "0$) 8 %./ /+) -$2.
-.0#'4 (
 *1 "  ) 0* #AD$8 %(  !*" *!*&7
" 
 !* ) " 37  ..  9*7 0 (!*, 3* 
H ∈ P ′(Rn)  x ∈ Rn (‖ · ‖ − inf)[x;H] = inf({‖x − h‖ : h ∈ H}). . 9*, )*3*,  
x −→ (‖ · ‖ − inf)[x;H] : Rn −→ [0,∞[  (/ >0 () /  Rn. K")* ,
3*  L ∈ P ′(Rn)  ε ∈]0,∞[
Bon(L, ε)

= {x ∈ Rn | (‖ · ‖ − inf)[x;L]  ε} ∈ F \ {∅} #D	$
 0)( ε2*)* L. .*!"  Λ ∈ P(T × Rn)
Supp(Λ)

= {t ∈ T | Λ〈t〉 = ∅}, #D$
, 3*  t ∈ Supp(Λ)  ε ∈]0,∞[ *!* Bon(Λ〈t〉, ε) ∈ F \ {∅}, " Λ〈t〉 ∈ P ′(Rn).
.*!"   H ∈ P(T × Rn)  ε ∈]0,∞[, 3*
S(H, ε)

= {(t, x) ∈ Supp(H)× Rn | x ∈ Bon(H〈t〉, ε)},
*!(3 0)((/ *)* H  . #@@$ K")* , 3* S(H, ε) ∈ F ∀H ∈ P(T × Rn)
∀ ε ∈]0,∞[. .(, )* ,
K[F ]

= {K ∈ (τ (n)
R
− comp)[Rn] | K ∩ F = ∅} ∀F ∈ F \ {∅}. #D@$
4)( M ∈ F \ {∅}  N ∈ F * )*  *1"* ", *!(3 W (M,N) ∈ F. .
9* W (M,N)〈t〉 ∈ F \ {∅} ∀ t ∈ Supp(W (M,N)). 5 )& * !; !
t ∈ Supp(W (M,N)), * K[W (M,N)〈t〉] ∈ P ′((τ (n)
R
− comp)[Rn]) 
K ∩ W (M,N)〈t〉 ∈ F \ {∅} ∀K ∈ K[W (M,N)〈t〉].




,K ∈ K[W (M,N)〈t∗〉]  ε ∈]0,∞[. %
∃ δ ∈]0,∞[ ∀ M˜ ∈ F ∀ N˜ ∈ F
((




N˜ ⊂ S(N, δ)))=⇒
=⇒
(
K ∩ W (M˜, N˜)〈t∗〉 ⊂ Bon
(
K ∩ W (M,N)〈t∗〉, ε
))
.
5%** **%*  7* **? *)0!( !*& 
	 5, ))













, K ∈ K[W (M,N)〈t∗〉]  ε ∈]0,∞[. %
∃ δ ∈]0,∞[ ∀ M˜ ∈ F ∀ N˜ ∈ F
((




N ⊂ N˜ ⊂ S(N, δ)))=⇒
=⇒
(
K ∩ W (M,N)〈t∗〉 ⊂ K ∩ W (M˜, N˜)〈t∗〉 ⊂ Bon
(
K ∩ W (M,N)〈t∗〉, ε
))
.
), (*!* *7*, /1 ! * 6( "* 37
 .. #  ( 0* #AD$$
 : ;)0'  %$ </) $%%& %'  0%)) ""#!=
%$) %.7
 *1 " !( 0 #AD$  *%!*7 (?*7 0?* 02
3   )! !0*6 * ( (! G )0"7 *(2
 )0" *! )) (!()  #>$, 7(/1  *6 
.*! * ! !7*7  *%1"*   0  *0*&*7 )*)2
*/ (3) *%36 )*7  *"*03* #)0"7$ *0*! *!
0?/1 )0" )*()*, 0 (&* **   . !*
* )**6 *%*036, *!0( σ2!"% C(θ)t  D(θ)t ,   "   t ∈ T
 θ ∈ [t, ϑo]. O(  (& *%*%16 (!7   σ2!"%
. t ∈ T, θ ∈ [t, ϑo]  H ∈ P(Ht) *!", 3* [H| t; θ) =
{
(η| C(θ)t ) : η ∈ H
}









P ′ (Πt∗(ν)) | ∀ ν1 ∈ Et∗ ∀ ν2 ∈ Et∗ ∀ θ ∈ [t∗, ϑo]
(




=⇒ ([α(ν1)| t∗; θ) = [α(ν2)| t∗; θ))
} #B	$
0 #*"*03 *%*%1$ )0"  *0) [t∗, ϑo]; )& )






α(ν) ∈ P ′(Ht)
#*&* 6 *%*%16 *"6 (!7, *3/16 )0" α). !
t ∈ T,  α ∈ A˜t )*, 3* *&* Π˜t(α) ∗2!%* 0)(*, * 0 α )0*"*7
 *0) [t, ϑo]. F0 A˜
Π
t *%*03 *&* 6 )0*"  (*(* *0)




ν∈Et∈ A˜Πt . ), , 3*
A˜Πt = ∅ ∀ t ∈ T.





η ∈ Ht| ∀ϑ ∈ [t, ϑo]
((




∃ ξ ∈ [t, ϑ[: (ξ, ϕ(ξ, t, x, η))/∈ N)} ∀ (t, x) ∈ N. #B$
C(& * ()  (!, 3* Π˜t(α) ∩ HM,N (t, x) = ∅ ∀ k ∈ No ∀ (t, x) ∈
∈ N \Wk(M,N) ∀α ∈ A˜t ) !, *!(3 *7* Π˜t(α) ∩ HM,N (t, x) = ∅ ∀ (t, x) ∈
∈ N \W (M,N) ∀α ∈ A˜t.   (t, x) ∈ N  H ∈ P(T × Rn)
SM,H(t, x) =
{
η ∈ Ht| ∃ θ ∈ [t, ϑo] :
((




ξ, ϕ(ξ, t, x, η)
) ∈ H ∀ ξ ∈ [t, θ[)}, #B@$




*!(3 *&* 6 *%*%16 *"6 (!72, 0?/16 03( 2





= Πt(ν) ∩ SM,W (M,N)(t, x) ∀ (t, x) ∈ N ∀ ν ∈ Et. #BA$











 0+ :   (t∗, x∗) ∈ W (M,N),  π(W )t∗,x∗〈·|M,N〉 ∈ A˜Πt∗ .
*)0!* !( )3) 0 *"*, 3* W (M,N) ! *&*7 *3)*7
** A[M ]. M* )& # #BA$$, 3*  (t∗, x∗) ∈ W (M,N)
Π˜t∗(π
(W )
t∗,x∗〈·|M,N〉) ⊂ SM,N (t∗, x∗). #B
$
0 #B
$ ), 3* ** #BA$, #B$ ! *0 7 0  .. W (M,N) )*()*
*! )0*" #,  3*, )0"$, "** 0?/1
03(  ), ! "**"*  )*7  M  !6 N
!(  * ! *%3 (*(*   !6 W (M,N); &* 
9*, 3*% 3! *0   !&! W (M,N).
 /% : "

   

!
W (M,N) = {(t, x) ∈ N | ∃α ∈ A˜t : Π˜t(α) ⊂ SM,N(t, x)} =
= {(t, x) ∈ N | ∃α ∈ A˜Πt : Π˜t(α) ⊂ SM,N(t, x)}.
*)0!* *!0( *3*  *7* 0?* 03 
# )! )0"7$ ! *0 7 0N\W (M,N),  )& #B
$  * *3* *!*&,
3* ! (t, x) ∈ N SM,N (t, x)∩ HM,N (t, x) = ∅; 0 )&, 3* SM,N (t, x)∪ HM,N (t, x) = Ht.
),  ..W (M,N) 3 *0*&* (?*"* ? 03   )!
)0"7
! t ∈ T, *  %* **? t  *& A˜t, *!", 3* ∀α1 ∈ A˜t




def⇐⇒(α1(ν) ⊂ α2(ν) ∀ ν ∈ Et);
*!(3 33* (**3* *&* #F $ (A˜t,
t).
 /% :( & (t∗, x∗) ∈ W (M,N) 
 π(W )t∗,x∗〈·|M,N〉 
 
 
 # '($ (A˜t∗ ,
t∗),  
{
α ∈ A˜t∗ | Π˜t∗(α) ⊂ SM,N (t∗, x∗)
}
.
*)0!* *!0( ) 0?* 03 %!&  )! )02
"7 0 *0 7 (t, x) ∈ N \W (M,N),  )& *( *!0(/ *0*&* I(&J )02
"  ?7 *&(*) 8  *; ! t∗ ∈ T, α ∈ A˜t∗ , ν∗ ∈ Et∗ , η∗ ∈ α(ν∗)





η¯ ∈ Πθ(ν)| η∗ ⊥ η¯ ∈ α(ν∗  ν)
})
ν∈Eθ∈ A˜θ,
"  !(/1 *%*03 ! * 7 )!;(




H ∩ ([t∗, θ[×P ×Q)
)
+ η2(H ∩ Ωθ)
)
H∈Ct∗











D ∩ ([t∗, θ[×Q)
)
+ ν2(D ∩ Zθ)
)
D∈Dt∗
∈ Et∗ ∀ ν1 ∈ Et∗ ∀ ν2 ∈ Eθ
)
.
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abH/ 5Ec77
IRS VWPYUOWT W_ N [O\SZSTUONP ]N;S W_ ]YO[NTQSS:NVOWT WT URS `NVOV W_ URS ^ZW]ZN;;S[ OUSZNUOWTV ;SURW[
OV QWTVO[SZS[ IRS `NVOQ ]WNP QWTVOVUV OT URS QWTVUZYQUOWT W_ N VSU W_ ^WVOUOWTNP N`VWZ^UOWT QWZZSV^WT[OT] UW
NPUSZTNUO:S ^NZUOUOWT _WPPWdOT] _ZW; URS _YT[N;STUNP NPUSZTNUO:S URSWZS; W_ ee fZNVW:VgOO NT[ c 2 bY``WUOT
hWZ QWTVUZYQUOWT! NT W^SZNUWZ W_ ^ZW]ZN;;S[ N`VWZ^UOWT [SiTS[ `j URS UNZ]SU VSU OT N ]YO[NTQS ^ZW`PS; OV
YVS[ IRS VSU [SiTOT] ^RNVS QWTVUZNOTUV OV ]ZN[YNPPj UZNTV_WZ;S[ `j URS N`W:S*;STUOWTS[ W^SZNUWZL URSZS_WZS!
URS VSkYSTQS _WZ dROQR URS QWZZSV^WT[OT] PO;OU QWOTQO[SV dOUR URS VSU W_ ^WVOUOWTNP N`VWZ^UOWT OV ZSNPOlS[ 2U
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